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(54) THIN FILM TRANSISTOR TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: < . ; 

PURPOSE: To obtain wiring structure capable of suppressing the defective orientation 
of liquid crystal in a thin film transistoKTR) type liquid crystal display device. 
CONSTITUTION: The display device has a gate insulating film 22 formed on a thin film 
TR base and a picture element electrode ,23 superposed to a part of the film 22, the 
superposed position between the electrode 23 and the film 22 is two adjacent isides of 
the electrode 23 and two sides obtaining a pretilt angle reversed from the pretilt angle 
of liquid crystal molecules which is generated by rubbing on the end part of the 
electrode 23, the side capable of obtaining the pretilt angle of the molecules 21 is 
located on the peripheral edge of an approximately counter base aperture part 25, and 
the side capable of obtaining the reverse pretilt angle is arranged on a position 
covered with a shielding layer 24 outside the peripheral edge of the aperture part 25. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] (a) The location where it has the pixel electrode which laps with the gate dielectric film formed 
on a thin film transistor substrate, and (b) this gate dielectric film in part, and this gate dielectric film 
laps with (c) this pixel electrode It is the side of two adjacency **** of this pixel electrode, and is the 
side which is two from which the pre tilt angle of a liquid crystal molecule and the pre tilt angle of hard 
flow which are produced by rubbing in the edge of this pixel electrode are obtained. The side where the 
side where the pre tilt angle of this liquid crystal molecule is obtained is located in the periphery of 
abbreviation opposite substrate opening, and the pre tilt angle of said hard flow is obtained is a thin film 
transistor mold liquid crystal display characterized by being arranged in the location covered with the 
protection-from-light layer outside the periphery of opposite substrate opening. 

[Claim 2] The edge of said pixel electrode is a thin film transistor mold liquid crystal display according to 
claim 1 characterized by obtaining the pre tilt angle of said liquid crystal molecule by formation of the 
hole of said gate dielectric film. 

[Claim 3] The edge of said pixel electrode is a thin film transistor mold liquid crystal display according to 
claim 1 characterized by obtaining the pre tilt angle of said liquid crystal molecule with the level 
difference of the gate polar zone of said gate dielectric film. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a thin film transistor mold liquid crystal display. 
[0002] 

[Description of the Prior Art] Conventionally, as a technique of such a field, it is "10-in.Diagonal 16- 
Gray-Level TFT-LCDs Fabricatedby Novel Processing Technologies", for example. KKobayasi et al., SID 
91 There were some which are indicated by DIGEST and p.14 grade. 

[0003] Drawing 6 is the sectional view of this conventional thin film transistor mold liquid crystal display. 
In this drawing a substrate and 102 101 Source Bath Rhine (aluminum/Cr/Cr), A gate electrode (Cr) and 
104 103 Gate dielectric film (SiNx), ITO-Pixel and 106 105 Gate Bath Rhine (Cr/ITO), A pixel electrode 
(FTO) and 108 107 An amorphous silicon (a-Si), For a middle insulator layer (SiNx) and 110, as for a . 
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source 4 electrode (aluminum/Cr) and 112, n+- a-Si and 111 are [ 109 / a drain electrode (aluminum/Cr) 
' and 113 ] passivation film (SiNx). 

[0004] As shown in this drawing, generally the pixel electrode 107 is formed except the connection with 
a transistor so that it may not lap with a drain gate electrode. Thus, it is made not to be influenced of 
the voltage signal on a drain gate electrode with constituting. Furthermore, it is considering as these 
inter-electrode short cures by leaving a certain amount of tooth space between a drain gate electrode 
and the pixel electrode 107. 

[0005] Moreover, since the problem that the wiring capacity of a gate electrode increases and a gate 
voltage signal is distorted at the end is produced, as stated first, not lapping with other electrodes is 
most desirable [ the pixel electrode 107 ], although the approach of forming storage capacitance and 
raising the property of TFT by making the pixel electrode 107 extend on the gate electrode 103 is also 
common on the other hand. 

[0006] In respect of amelioration of an electrode material, and improvement in a TFT property, **** 
better ****** is seen, outlying troubles, such as signal delay, are being solved, and, finally it is thought 
too these days that as for a pixel electrode which was described first the structure of TFT has a tooth 
space and settles in the configuration formed independently from other electrodes. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the essential trouble is left behind to such a 
conventional thin film transistor mold liquid crystal display. That is, although a predetermined pre tilt 
angle is given and orientation of the liquid crystal is carried out by rubbing, two sides in four sides of 
pixel electrodes will surely start a reverse tilt according to the level difference size effect. If an 
electrical potential difference is then impressed, the field between forward tilts serves as a disclination 
line, and optical leakage will occur and it will become a contrast fall and remarkable deterioration of 
display quality. 

[0008] Furthermore, since it moves in this disclination line, in consideration of that movement magnitude, 
the protection-from-light layer of an opposite substrate must be considerably formed to the inside 
rather than a pixel electrode. This means decline in a numerical aperture, and when making highly minute 
a thin film transistor mold liquid crystal display, it poses a big problem. This invention aims at offering 
the thin film transistor mold liquid crystal display which was excellent in display quality as wiring 
structure where the poor orientation of the liquid crystal of the thin film transistor mold liquid crystal 
display described above is stopped. 
[0009] 

[Means for Solving the Problem] This invention is set to a thin film transistor mold liquid crystal display, 
in order to attain the above-mentioned purpose. The location where it has the pixel electrode which laps 
with the gate dielectric film formed on a thin film. transistor substrate, and this gate dielectric film in part, 
and this gate dielectric film laps with this pixel electrode It is the side of two adjacency **** of this 
pixel electrode, and is the side which is two from which the pre tilt angle of a liquid crystal molecule and 
the pre tilt angle of hard flow which are produced by rubbing in the edge of this pixel electrode are 
obtained. The side where the pre tilt angle of this liquid crystal molecule is obtained is located in the 
periphery of abbreviation opposite substrate opening,. and the side where the pre tilt angle of said hard 
flow is obtained is arranged in the location covered with the protection-from-light layer outside the 
periphery of opposite substrate opening. 

[0010] Moreover, he is trying for the edge of said pixel electrode to obtain the pre tilt angle of said liquid 
crystal molecule by formation of the hole of said gate dielectric film. Furthermore, you may make it the 
edge of said pixel electrode obtain the pre tilt angle of said liquid crystal molecule with the level 
difference of the gate polar zone of said gate dielectric film. 
[0011] 

[Function] According to this invention, as described above, it sets to a thin film transistor mold liquid 
crystal display. The location where gate dielectric film is formed on a thin film transistor substrate, it has 
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the pixel electrode which laps with the gate dielectric film in part, and gate dielectric film laps with the 
pixel electrode It is the side of two adjacency **** of the pixel electrode, and is the side which is two 
from which the pre tilt angle of a liquid crystal molecule and the pre tilt angle of hard flow which are 
produced by rubbing in the edge of the pixel electrode are obtained. The side where the pre tilt angle of 
the liquid crystal molecule is obtained is located in the periphery of abbreviation opposite substrate 
opening, and the side where the pre tilt angle of said hard flow is obtained is arranged in the location 
covered with the protection-fronrHight layer outside the periphery of opposite substrate opening. 
[0012] Therefore, the optical leakage by reverse tilt generating can be controlled, a numerical aperture 
can be gathered, and improvement in contrast can be aimed at. 
[0013] 

[Example] Hereafter, it explains to a detail, referring to a drawing about the example of this invention. 
Drawing 1 is the part plan of the thin film transistor mold liquid crystal display in which the example of 
this invention is shown. If there is a transistor which uses the semi-conductor layer 4 as a channel in 
the part which the gate electrode 1 and the drain electrode 2 intersect and ON electrical potential 
difference is impressed to the gate electrode 1 as shown in this drawing, it has composition which writes 
the voltage signal on the drain electrode 2 at that time in the source electrode 3. This source electrode 
3 is electrically connected with the pixel electrode 6 by the contact hole 5, and that source electrical 
potential difference has composition written also in the pixel electrode 6. 

[0014] Subsequently, the field [ in / in the 1st insulator layer which is gate dielectric film / drawing 1 ] 7 
(the 1st insulator layer hole) is etched. The pixel electrode 6 leaves a part, and is formed in this 1st 
insulator layer hole, and that the pixel electrode 6 laps with the 1st insulator layer has become two sides 
see from [ 19 ] TFT substrate rubbing and a pixel electrode side face is not in sight. Next, a TFT 
substrate and the color filter substrate which counters are explained. 

[0015] Here, of course, the color filter of R, G, and B is formed on the opposite substrate. And since a 
gate drain electrode, the channel section, and the field that counters cannot drive liquid crystal, a 
protection-from-light layer is formed, but if a field without the protection-fronrHight layer is used as the 
opposite substrate opening 8, the field is formed inside the pixel electrode 6. Moreover, in this example, 
the direction of opposite substrate rubbing is the direction shown by the dotted line 20 in drawing 1 , 
and it turns out in this case that it becomes the twist pneumatic structure of 90 left torsion, applying 
the orientation of liquid crystal to an opposite substrate from a TFT substrate: Furthermore, it turns out 
that it has the pre tilt angle of liquid crystal in the arrow-head side of the direction of rubbing in each 
substrate. 

[0016] Drawing 2 is the A-A line sectional view of drawing 1 , and shows the cross section of the 
transistor channel section. As shown in this drawing, it is on a substrate 30, and the gate electrode 1 is 
formed in the bottom, that front face serves as the gate oxide film on anode 9, and the 1st insulator 
layer 11 which is gate dielectric film is formed to fields other than the 1st insulator layer hole 7 section 
on it. On this 1st insulator layer 11, the semi-conductor layer 4 and the ohmic junctional zone 10 are 
formed in the predetermined field. The drain source electrodes 2 and 3 are formed on it, and it has 
become a transistor. The 2nd insulator layer 12 is formed in fields other than contact hole 5 on it, the 
pixel electrode 6 is formed to the predetermined field on it, and the source- electrode 3 and the pixel 
electrode 6 are electrically connected through the contact hole 5. In order to carry out orientation of 
the liquid crystal moreover, rubbing processing of the orientation film 13 is formed and carried out. 
[0017] Drawing 3 is the B-B line sectional view of the liquid crystal cell in drawing 1 . As shown in this 
drawing, in the TFT substrate, the 1st insulator layer 1 1 has that hole section 7, and the pixel electrode 
6 has lapped with this 1st insulator layer 11 only in the one section of that right-hand side. Here, 8 is 
opposite substrate opening. On the other hand, in an opposite substrate, the protection-from-light layer 
14 is formed to the inside of the pixel electrode 6, and the optical leakage outside a pixel electrode field 
is prevented. It is formed over the field whose color filter layer 15 corresponds with the pixel electrode 
6 in general on this protection-from-light layer 14, and a predetermined color can be taken out. In order 
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to carry out flattening of the shape of toothing of a color filter on it, the flattening layer 16 is formed, 
& and a counterelectrode 17 and also the orientation film 13 are formed on it And between. a TFT 
substrate and a color filter substrate, it fills up with liquid crystal and the liquid crystal layer 18 is 
formed. 

[0018] Drawing 4 is the C-C line outline sectional view showing the situation of the orientation of the 
liquid crystal molecule in drawing 1 , and is a thing when seeing from [ of drawing 1 ] a. Here, the 
structure in each substrate is omitted and expresses only the shape of toothing on a substrate, and 
physical relationship with a filter layer. Here, for 22, as for a pixel electrode and 24, gate dielectric film 
and 23 are [ a protection-from-light layer and 25 ] opposite substrate openings. 

[0019] As shown in this drawing, since it thinks as a cylinder-like thing, the liquid crystal molecule 21 of 
the liquid crystal layer 18 is modeled. Thereby, the direction of orientation of the liquid crystal molecule 
21 in the liquid crystal layer 18 can be expressed typically. First, when a substrate configuration is flat, 
since the liquid crystal molecule 21 has a pre tilt angle toward the direction of rubbing, in an interface, it 
serves as orientation like a part without the protection-from-light layer in drawing. With the edge of the 
pixel electrode 23, the orientation in an interface differs on the left and right. 

[0020] Since the liquid crystal molecule 21 is a pre tilt upward slanting to the right in a TFT substrate 
side as shown in this drawing, with the edge A on the left-hand side of the pixel electrode 23, a pre tilt 
is obtained easily. That is, in the field shown all over [ d ] drawing, a pre tilt upward slanting to the right 
can be obtained easily. However, with the edge B on the right-hand side of the pixel electrode 23, it 
becomes difficult for the shape of toothing to obtain a pre tilt upward slanting to the right, although the 
lower right is **. For this reason, in the field shown all over [ c ] drawing, it becomes the pre tilt of a left 
riser. Although this is called reverse tilt, since a disclination line can do this phenomenon between 
forward tilt fields and optical leakage takes place, the protection-from-light layer 24 must be formed. 
Moreover, since this Rhine moves, it is required to take the large part with which the protection-from- 
light layer 24 and the pixel electrode 23 lap in consideration of that successive range. 
[0021] As mentioned above, since gate dielectric film 22 and the pixel electrode 23 have lapped only on 
the right-hand side of the pixel electrode 23 as shown in drawing 4 , the shape of toothing becomes an 
upward slant to the right inside the edge of the pixel electrode 23. That is, a pre tilt angle becomes large 
rather than a flat field by the size effect in the field d in drawing, and orientation stabilized more can be 
realized. By forming such a field, the reverse tilt of the field c in drawing is breadth-hard into the pixel 
electrode 23, and can carry out. Effectiveness becomes still larger by making thickness of gate dielectric 
film 22 thicker than the pixel electrode 23. 

[0022] Consequently, the lapping part of the protection-from-light layer 24 and the pixel electrode 23 
can be made small to the maximum. As a result, a numerical aperture can be gathered. Then, the edge A 
of the side where the pre tilt angle of the liquid crystal molecule 21 is obtained, i.e., the left-hand side of 
the pixel electrode 23, is located in the periphery of the abbreviation opposite substrate opening 25, and 
the edge B of the side where the pre tilt angle of said hard flow is obtained, i.e., the right-hand side of 
the pixel electrode 23, is arranged in the location covered with the protection-from-light layer 24 
outside the periphery of the opposite substrate opening 25. 

[0023] Therefore, the optical leakage by reverse tilt generating can be controlled, a numerical aperture 
can be gathered, and improvement in contrast can be aimed at. Drawing 5 is D-D line outline sectional 
view showing the situation of the orientation of the liquid crystal molecule in drawing 1 , and is a thing 
when seeing from [ of drawing 1 ] b. Since it becomes a reverse tilt also in this case at the top edge 
section e of the pixel electrode 23, i.e:, a field, the same effectiveness can be acquired by making it the 
same structure (the field f in drawing) as the above. 

[0024] Drawing 7 is the part plan of the thin film transistor mold liquid crystal display in which the 2nd 
example of this invention is shown. If there is a transistor which uses the semi-conductor layer 44 as a 
channel in the part which the gate electrode 41 and the drain electrode 42 intersect and ON electrical 
potential difference is impressed to the gate electrode 41 as shown in this drawing, it has the 
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composition of writing the voltage signal on the drain electrode at that time in the source electrode 43. 
^ This source electrode 43 is electrically connected with the pixel electrode 46 by the contact hole 45, 
and that source electrical potential difference has the composition of being written also in the pixel 
electrode 46. 

[0025] Subsequently, this semi-conductor layer 44 is formed in the bottom of the drain electrode 42 
band-like, and the semi-conductor layer 44 made that one section extend, and has lapped with the pixel 
electrode 46. The semi-conductor layer 44 is seen lap with the pixel electrode 46 from [ of a TFT 
substrate / 48 ] rubbing, and it has become one side which becomes parallel to the drain electrode 42 of 
the two sides a pixel electrode side face is not in sight. Although this drawing explains later in a pixel 
electrode right end side, the part which laps also with the bottom may be prepared. 
[0026] Next, the color filter substrate which carries out opposite opening to a TFT substrate is 
explained. Although the color filter of R, G, and B is formed, of course on the opposite substrate, when 
the protection-from-light layer is formed since a gate drain electrode, the channel section, and the field 
that counters cannot drive liquid crystal, and a field without the protection-from-light layer is used as 
the opposite substrate opening 47, it cannot be overemphasized that the field 47 must be formed inside 
the pixel electrode 46. Moreover, in this example, the direction of opposite substrate rubbing is the 
direction shown by 49, and it turns out in this case that it becomes the twist pneumatic structure of 90 
left torsion, applying the orientation of liquid crystal to an opposite substrate from a TFT substrate. 
Furthermore, it turns out that it has the pre tilt angle of liquid crystal in the arrow-head side of the 
direction of rubbing in each substrate. 

[0027] Drawing 8 is a sectional view of the transistor channel section shown by the A-A line in drawing 
7 . It is on a substrate 40, and the gate electrode 41 is formed in the bottom, and the front face is 
anodized, it serves as the gate oxide film on anode 50, and the 1st insulator layer 51 which is gate 
dielectric film is formed on it. On the 1st insulator layer 51, the semi-conductor layer 44 and the ohmic 
junctional zone 52 are formed in the predetermined field. The drain source electrodes 42 and 43 are 
formed on it, and it has become a transistor. The 2nd insulator layer 53 is formed in fields other than 
contact hole 45 on it, the pixel electrode 46 is formed on it, and the source electrode 43 and the pixel 
electrode 46 are electrically connected through the contact hole 45. In order to carry out orientation of 
the liquid crystal on it, rubbing processing of the orientation film 54 is formed and carried out. 
[0028] Drawing 9 is the sectional view of the structure of the liquid crystal cell of the part shown by the 
B-B line of drawing 7 . As shown in this drawing, in the TFT substrate, it is on a substrate 40, and the 
1st insulator layer 51 is located in the bottom, and the pixel electrode 46 has lapped with the part which 
the semi-conductor layer 44 made extend only in the one section of that right-hand side. On the other 
hand, in an opposite substrate, the protectionHronrHight layer 55 is formed to the inside of the pixel 
electrode 46, and the optical leakage outside a pixel electrode field is prevented. It is formed over the 
field whose color filter layer 56 corresponds with a pixel electrode in general on this protection-from- 
light layer 55, and the predetermined color can be taken out. In order to carry out flattening of the 
shape of toothing of a color filter on it, the flattening layer 57 is formed, and a counterelectrode 58 and 
also the orientation film 59 are formed on it. And it fills up with liquid crystal between a TFT substrate 
and a color filter substrate, and the liquid crystal layer 60 is formed. 

[0029] Drawing 10 shows the orientation of the liquid crystal molecule at the time of seeing the part 
shown by the B-B line of drawing 7 from [ of drawing 7 ] a. The structure in each substrate is omitted 
and expresses only the shape of toothing on a substrate, and the physical relationship of the 
protection-from-light layer 55 and the pixel electrode 63. As shown in this drawing, since the liquid 
crystal molecule 61 of the liquid crystal layer 60 is considered as a cylinder-like thing, it can be modeled 
and can express typically the direction of orientation of the liquid crystal molecule 61 in the liquid 
crystal layer 60. 

[0030] First, when a substrate configuration is flat, since a liquid crystal molecule has a pre tilt angle 
toward the direction of rubbing, in an interface, it serves as orientation like a part without the 
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. protection-from-light layer 55 in drawing. On the other hand, with the edge of the pixel electrode 63, the 
orientation in an interface differs the left and on the right of the pixel electrode 63. That is, since the 
liquid crystal molecule 61 is a pre tilt upward slanting to the right in a TFT substrate side as shown in 
this drawing, with the edge A of pixel electrode 63 left-hand side, a pre tilt is obtained easily. However, 
with the edge B on the right-hand side of the pixel electrode 63, it becomes difficult for the shape of 
toothing to obtain a pre tilt upward slanting to the right, although the lower right is **. For this reason, 
in the field shown all over [ b ] drawing, it becomes the pre tilt of a left riser. Although this is called 
reverse tilt, since a disclination line can do this phenomenon between forward tilt fields and optical 
leakage takes place, a protection-frorrHight layer must be formed. Moreover, since this Rhine moves, it 
is required to take the large part with which the protection-from-light layer 55 and the pixel electrode 
63 lap in consideration of that successive range. 

[0031] Since the pixel electrode 63 and gate dielectric film 62 have lapped only on the right-hand side of 
the pixel electrode 63 as mentioned above, it turns out that the shape of toothing becomes an upward 
slant to the right inside the edge B of the pixel electrode 63. That is, the field c in drawing can be 
obtained. Furthermore, a pre tilt angle becomes large rather than a flat field by the size effect, and 
orientation stabilized more can be realized. 

[0032] Then, the edge A of the side where the pre tilt angle of the liquid crystal molecule 61 is obtained, 
i.e., the left-hand side of the pixel electrode 63, is located in the periphery of abbreviation opposite 
substrate opening, and arranges the edge B of the side where the pre tilt angle of said hard flow is 
obtained, i.e., the right-hand side of the pixel electrode 63, in the location covered with the protection- 
from-light layer 55 outside the periphery of opposite substrate opening. And by building such a field, the 
reverse tilt of Field b is breadth-hard into a pixel electrode, and can carry out. Effectiveness becomes 
large by making thickness of gate dielectric film 62 thicker than the pixel electrode 63. 
[0033] Consequently, the lapping part of the protection-from-light layer 55 and the pixel electrode 63 
can be made small to the maximum. As a result, a numerical aperture can also be gathered. On the other 
hand, similarly, since the top edge section of the pixel electrode 63 also becomes a reverse tilt, if the 
pixel electrode 63 is made to lap with gate dielectric film 62 also in this part, the same effectiveness will 
be acquired. 

[0034] In addition, this invention is not limited to the above-mentioned example, and based on the 
meaning of this invention, various deformation is possible for it and it does not eliminate these from the 
range of this invention. 
[0035] 

[Effect of the Invention] As explained to the detail, according to this invention, as mentioned above, the 
location where gate dielectric film laps with a pixel electrode It is the side of two adjacency **** of the 
pixel electrode, and is the side which is two from which the pre tilt angle of a liquid crystal, molecule and 
the pre tilt angle of hard flow which are produced by rubbing in the edge of the, pixel electrode are 
obtained. Since the side where the side where the pre tilt angle of the liquid crystal molecule is obtained 
is located in the periphery of abbreviation opposite substrate opening, and the pre tilt angle of said hard 
flow is obtained was arranged in the location covered with the protection-from-light layer outside the 
periphery of opposite substrate opening The optical leakage by reverse tilt generating can be controlled, 
a numerical aperture can be gathered, and improvement in contrast can be aimed at. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the part plan of the thin film transistor mold liquid crystal display in which the example 
of this invention is shown. 

[Drawing 2] It is the A-A line sectional view of drawing 1 . 
[Drawing 3] It is the B-B line sectional view of drawing 1 . 

[Drawing 4] It is the C-C line outline sectional view showing the situation of the orientation of the liquid 
crystal molecule in drawing 1 . 

[Drawing 5] It is D~D line outline sectional view showing the situation of the orientation of the liquid 
crystal molecule in drawing 1 . 

[Drawing 6] It is the sectional view of the conventional thin film transistor mold liquid crystal display. 

[Drawing 7] It is the part plan of the thin film transistor mold liquid crystal display in which other 

examples of this invention are shown. 

[Drawing 8] It is the A-A line sectional view of drawing 7 . 

[Drawing 9] It is the B-B line sectional view of drawing 7 . 

[Drawing 1 0] It is the C-C line outline sectional view showing the situation of the orientation of the 
liquid crystal molecule in drawing 7 . 
[Description of Notations] 

1 41 Gate electrode 

2 42 Drain electrode 

3 43 Source electrode 

4 44 Semi-conductor layer 

5 45 Contact hole 

6, 23, 46, 63 Pixel electrode 

7 1st Insulator Layer Hole 

8, 25, 47 Opposite substrate opening 

9 50 Gate oxide film on anode 

10 52 Ohmic junctional zone 

11 51 The 1st insulator layer 

1 2 53 The 2nd insulator layer 

13, 54, 59 Orientation film 

14, 24, 55 Protection-from-light layer 

15 56 Color filter layer 

16 57 Flattening layer 

17 58 Counterelectrode 

18 60 Liquid crystal layer 

19 The Direction of TFT Substrate Rubbing 

21 61 Liquid crystal molecule 

22 62 Gate dielectric film 
30 40 Substrate 

49 The Direction of Opposite Substrate Rubbing 
[Translation done.] 
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WMMM ( I T f O) ,10 8 YtT^J^y 7 ^ • =1 is 
(a-Si), 1 0 9ttflHM6IUR (S i Nx) „ 11 
0ttn + -a-Si s 111 fey—XiSMii (A 1 /C 
r ) , 112BKW >-9M (Al/Cr) , 1 1 3 ft 
is 3 lsg& (S iNx) Xhio 

[0004] z<Dmiz7jk£i%z,j:o\z x mmmMio7 

it— b v v-^ * t <D&mU$XtU* KKy- y 

tsii*tsio7©r B ii:it fcsm^©^.^-^.^ 



(2) 

2 

[0 0 0 5] -*t*lillt@10 7^-^ 

Si 0 3ltT'SS$f5: iKJ:*?, SfS&fifc^ 
U TFT©»ttSrfii-±S*5*Stfc-JttW-e*>5dS % 

bn,m<DEM®&&miLx, ?- b&mm^&mm 
x\zm.t?k\,^omm*!}icziixL%.o<Dx\ mmwM 

1 0 7ttHDft^i£'<7t«t5t, tt©«ffiifl:*&4v % w 

[0 0 0 6] Bt4\ «;«*-**©&&, TFT#tt©|fi]± 

©**K«)4BI«jS»±«BltsKoo*)9, ftttWlctt, 
-^li 9 , T F T©«jftt» iDftKJC^fc «fc 5 «B«m« 

[0 0 0 7] 

T, M3£©7 p ^/uhA*«rfc*-C«fiS:ElRl*'e:5© 

20 -cfcs^ ®*«^4ia©5*>, 2iaHjj5.i"-t©asBg 

fWcioT, !)'<—x3-/i<b$:mzVXLtio. t 

4*? y^-i/a vt&t), 5t*n*s®#, =>>- 

[0008] Mic, ;©7^^P^-v'3y7-fy(± 
«ff&i-5©-e, ^©#tb**%«L-cMi^S«©^7tS 

ioril4B!P*OfiT*t!*U 

***ii«©*iii©EiRi5FA*»*.5 j: 5 *mmmt 
«^stt-rs r t * g ftj t -t--5 0 

[0 0 0 9] 

[^aSr^f5fc*©#©] *^PJ1±; ±fES^SrJg 

-5 tc , nm b 7V ^ ^ m&& m^mm ^ ** ^ 
40 ©ftp^-5 2o©ja-cfcox, *>o, Km*ms©ss§5 

fctJVVTvfc'V^^ioT^^S^A^©^!/^ h 

i&M&tto)?^^ bft&nbtizmimttimmmm 

Pffl©«»fcttm>» W!EiS?*|pl©7*U'^u>^*5#6> 

[0 0 10] ^fc, «riBBf9RWl©WSBM:, ItR^- h 
/w©»j«fc J: o TfufB^Bl^©^ u-^/w 
h^lilr#^J;5»cLT^5 0 JEM. StllE®^«S©iffi$6 
so fi, miia'7-*-hffei^lg©>7 5 -h«@g|5©©Mic:j;oTBfi 
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[0011] 

IAMB] *^BJf'«tntf, ±1SLfc«fc5K, 
T> *»o, ^cDHili®@cD^K::fc^T7^*^KJ:o 

-r<5, 

[0 0 12] LfdSot, 
[0013] 

3»-«*iitri(lrtKi*o-CV^5 0 - CI© 7-7.^3 ft, .. 
3 ^ * h 5 \Z i t) 6 t m*t£)K:&tt$ 

ix-C*st), ^oy- 7«JEf4, pflHSS6^t##ii* 

[0 0 14] *^T», >>-*-h*feii«-C*fc5^1«6^JK . 3« 
fi, Hlfc*HtS««7 <*1|MMI*--A0 V-^-vf- 

m«63jsk*5©l4» TFTli7fy^.l9^b 

TFTist #rt-f '* * 9 - y * m mswbmh 

[0 0 15] »lS)SS±liR, G, B©*7 — 

-ett, M(S]*K7t*>-^[fi]fi x hi i k&^t, £&2-- 

0-C*$ix5*-|S]i:^o-Ci3!3 s ClC0^g\ f&f&Oldfa? 
[0 0 1 6] 1211, IglKOA-AigM&rffiillT-fctK h so. 



4 

■f-<k5fc, S^3 0±-cfco-C, y-h«Kitt*t>T 
5. r ©I l Jfeil l l ©±C li^frl 4 , 

[0 0 17] EJ3fi, 0H-*ilt5?SS-tr/KOB-B«S 

T, I llgill 1 f4^<D*-/v^7£^L-C*5?>, i® 
^«®6»±^:©*{S!I© lg|5tC*5^T©^ s ;=.©|gl*fe|i: 
JRi l iMfcoTVSo 8tt#jfoaaRB!P»-e 

-7>r^*JIi 5«s|S*«S6i«i»a-fki-5««H:i3 

^<D±}C^7 7-7 ^ OD0i!Ii»*tSrspfi'fk-f5 fcftfc 
spffl'fkS 1 6 as^jfc S.Jvcfe 5 N few-Jttcjtti^m® 1 

7, El^JRl 3^jaSJr-CV^5. ^rL-T, TF 

TS« t ^7-7 ^ /i^^om^ttAtf ft*$*lR£ 
* 1 8?^^LTV^5o . 

[0018] .H.4 tt, B 1 ««iR^F-«5ElRl©t* 
^ 5r C - C ^Ml&»f ffi HI -e fe <3 , Hl©a*|RiA»e> 

m. 2 3 tiBxms. 2 4 \-i.m%m-. 2 5 jiM^s^ea 
pgB-efc-5. 

[001,9] Z.<om^-i-Xb\^ »SIl,8©ffi^ 

2 i©ffiifei^[RiSr«S«3fc*i-wi*s-e#-5 0 ^-f, s 

7 t*V^(6]»C|*]^oT7°U'^H^$r^-r5©-C i , El 

3 y ¥Xte*:<DtE h &X'&ftX'<D&\i>l&mt£5'o 

I 0 0^2 0 ] .Z.<Dm\Z7jkjr£ b t-v T F:TS«ffl!).t?fi, 
JK^^ 2 1- tt*!±*5 t) .©TtV^-yU h ^C*)5<D.T?; tS* 
2„3 jOicflj-Oi-y v/AT'li> 7° U^/V h fC# 

oip, HI* &\z.m^W&X-\-i&±.&?)<D7°\' 
J-}\s.V*&%K'&Z>:^tpiX'%Z>» Ld?U 



r. 



¥5-265046 



5 

y-J^&xZX, )6SHiSEr5o-e, SlftS 2 4 

OU, ^©^tb«SH£#ItLTi£7fcJl2 4^pj*m®2 

3 i: Sit #<B«-eS>3. 

[0 0 2 1] huk6©J;5S'> 'y-Hft«»2 2iW#« 

Dfli5i»«*i*±^5K:j5c«. El^wfg^dlc: 

5 0 y-h*6»K2 2©ff**H*mtt2'-3J:0J*<-t- 
[0 0 2 2] 1*12 4 tI«lS2 3 

t2 3oi&IBOiyi?B'l4, MlfilS«KPSP2 5om& 

So- 
10 02 3] Lt^ot, !l M8£fcJ:3* 

K©Gl±«:ia3£i:#-e*3. El 5 14, HI lfc*s»t5« 

13 1 ©b#ft/^fcjl;fc!$©t>©T*$>So -©^t., H 

*7H>fc4*©T», ±BJ:P]l£J:5fc*Ht.(BH«M«* 
f) ^i-^rtT% RICJ:5*Jft*S:#«ii*S"C* 

[00 24] HI 7 fi*^0J©^ 2 (Dmi&M&TF-rr&m h 

(c^i-i o fc; y- bttff'4 liKK >-®t§'4 2 £S£ 

y-h«^4 1 ICON^JE^flWBS 

®4 3K*#&ip£^5«j&t-&o-o>3. r©y-^ 

S@4 3fi3>-^^ h*— /V4 5{CifJ, ®*tt®4 6 

@4 6 K tSfiif^S i: V^ 5Mt4ot^5. 
[00 2 5] #C</^T-, r ©¥^tWf 4 4 fi KW 

4 2<DT\z%tmzmf8,£ftX*i<0. ^14 4(1, -t 

© i&zm&£itxffimwM4 6 ta^o-ci/^5o ^© 

4 4 ^Pi^m@ 4 6^^5011 TFTiS 



(4) . • 

6 

(Djvis-rijfaAzfrbfLx, wmwmm&fLtt^ 

2ffl©5*>© KM ^m.U4 2 £ WflC&S 1 a2£#o 

[0 0,2 6] W:, TFTl«t^Pf?.*7-7^;P 
7-<^^Sil^$ixTV^5<Dt?fc5*S» y— h- K 

fvy^rsjte, 4 9-e^$*t**-iRii:^o-cj3!J, r© 

$Eift©ffifatt, TFTiS^f>Ml*]S«tWtt 
; [0 0 2 7] 08f±, EI7^A-A^-C^^*VS hvV 

20 t> y- h«@4 1 tt*t>Tfc»**jxri8 <9 , -zvm 

T^5o W. 1 5 1 ©±fc 4 4 , ^—5 

s/ 5 2^0f3fe©««-e»fi8$ixTO^5. ^ew± 
IcKl/^fy- y-^tS4 2, 4 3*S^fiB$^T*S«9, 

^4 5 ZfrVXy— *W&4 3 ^iHli4 6 teM%&D 

*:»K:El*lJK5 4^j*Six, 9^y«ia*ix-CV^ 
*„ 

[0 0 2 8] H19li, EI7<DB-Bi^T-^$tuS§l5^CD 
**"fe/KO«3t©WffiBlT?*)<5. ^©Eltc^i-J; 5»-> 

5 1 *t*t>Tfc<iat ut*s>) mmw&4 6 -^©^ 

<m<D 1 gs^jav^TW^^JB 4 4 <D}£& $1ttc&ftk 
t*oTV^5. — M|6]Sfe^t5^Ttt, 2bUl5 5 

[002 91 llOtt, 0 7©B-B^T*^$tt'5lFB^ 
so (OT'fcSo #*©S«rt©«5ttt*B&LT$>t), S«± 
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16 0 (DWiMifr^?- 6 1 tt, Rtt^cDt,(Di: IsX^Z-btl 
%<DX\ ^/WbU KfiJi6;0rtK:*S»t5«fiiH-6 

[0 0 3 0] Si\ S®?f»5sirsTfc5#-a-ttx #ffi 

£■^1-5©-^ 0tf <Dmytm 5 5 ©&v>iB#j&j: 5 &k 

3©£t£-c#®-e©ffiffl#£&3. Vfc*?*^ .-©'0 
tea**- J: 5 fc, t f T*««'-cti v ,«*^¥ 6 1 fi.*± 
tfS 19 ©yuf;vh -Cfc5©T?> ®lfl®ffi6 3£{M<E>3i5' 

@6 3 5?BT?I±, Dflfi^^T^ 13 -efe 

%<Dizfc±& •? ©:/i/5vv h &#5©(iilt*5 c r 

i ft 3 © T* <, . *i> £ y h i V 5 <P -e 5 

a*, r ©m*ttiE^ h*** ©ra-er ^ 7.9 y 

[0031 ritafio'j: 5 e 3 1 

6-2ttw*jsBi6 s'wtffiyw^T-BftoTv^©-^ h 
mm® 6 3 ©^ j/ Vb <t t> h<wei!aia^* s *j:ds 9 ic 

[00 3 2 l ..^r-e A S£&#^v6 1 ©t/U^vV 

h^*s#Vix5ja, -of; 9, W£i%@6 3 ©^{Bl©3is; 
i^Bii, D$B©ffli^J; 9 JHBJoayfcJi 5 5 K 

^?r.o<-5 r. £ -C, fWc b ©y *?7U h im^WM 
ft^b 9 M< i"5 - 5o <5r*~ h IfilUR 6 2 

©JP*SriiiiSi«£i 63i?)ff<i-5ri: < 

[0 0 3 3] ■?-©;&*, IjfilS 5 ^HiMtff 6 3 t© 
6 3©±{M^s/i ? SPT*t>y/<— ^f^UcftS©-?, ID- 

[003 4 ]./i*,..^Wtt±E*A«k:K^*t5 
©-ef±*< , *B0j©@B("S^^Ta*©^^pi^, 

[0 0 3 5] 



(5) 

®^lt®©tSP-B- 5 2o©i2T-foo-C, A»o, -?r©pj* 
Sfii©ffia5»c.*;v^T7t'v^tcJ:oT^D5^a^© 

32t?fet), ^©^^©yw-^vh^^^Hiia^ 

io t? % y^— x&yh&mz£&ytffiti*nmi-5zb& 
[HiB©«#<c»8ii;; 

• [021 01 '© A^Ab&WffiEI-CJfcSo . 

• [H13] Ell ©B-B^®0^fe5o 'I- 

; [041-ia 1 iifc»t5k^^©ffil^©«^Sr^i-C- 

•:c^«B&t»ffipT?:fc.5o ■ [;". ; 

mx-fts;;, :' ; ' 

[.si 7 i ;^w©W©idft««r*i-#« h ? y^ 9m 

[|H8] 0 7©A-A^Wfffig|T-fe?.o 
[E19] H7©B-Bj»»fflSB|-e*5. 
[010] 07 ic4a»t5fSf B ^©BS[6j©^Sr^i-C 

-cmwMWimmxhz. 

30 [^#©tftPJ] 

I, 4i y-hitti . , .... 
.2,4 2 Kw>-mffi 

.3, 4 3 y— ^mffi. . 
; '4,-44 ■■ 

5, 4 5 aV^^ h^— 

6, 2.3,-4 6, 6 3 ' 

.. . 7,: r ''mxmmm^-M.. ; ■ .• ' 

.•8,25,4 7! MlRlS^BS'PW 

.9, so : ^-mmmm:- 

to 10, 5 2- t-??^!. 

II, 51 JB 1 «UftR- 
.12,53- B 

1 3, 54, 5 9*'" Kaffir 

1 4, 2 4, 5 5 &%.m 

15, 5 6 — 7^/V"^J5^ 

1 6, 5.7- sFa-ftSg^:. ' ; - : 

17, -5 8sr a *nfi]'ie^ „• ' 

18, 60 ^f B S " . 

19 TFT»S5ty^fl'- : 
so 2 1,61 JSS^^F 
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[H7] f^ 9 J 
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